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and a metal layer are laminated to obtain the polyimide/metal laminate. The adhesive 
strength of the polyimide film and the metal layer per a pattern width of 1 mm after 
exposed to a 121°C/100% RH environment for 96 hr is not less than 60% as compared 
with that before exposure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A polyimide film which applied to water or solution hardening and/or a polyamide 
acid film dried selectively, applied water or solution to immersion or this polyamide acid film 
selectively, and converted an amic acid into polyimide after that, and the polyimide / metal 
layered product which laminates a metal layer. 

[Claim 2]The polyimide / the metal layered product according to claim 1 being not less than 
60% before adhesive strength of a polyimide film in the 1-mm pattern width after being 
exposed to environment of 121 **100%RH for 96 hours, and a metal layer being exposed. 
[Claim 3]partial -- hardening and/or a polyamide acid film dried selectively ~ water or 
solution — immersion — or, The polyimide / the metal layered product according to claim 1 
or 2 obtained by applying water or solution to this polyamide acid film, converting an amic 
acid into polyimide after that, and carrying out direct lamination of the metal on a polyimide 
film, and nothing and this polyimide film. 

[Claim 4]The polyimide / the metal layered product according to claim 3 obtained by 
carrying out direct lamination of the metal on a polyimide film with a vacuum deposition 
method. 

[Claim 5]The polyimide / the metal layered product according to claim 3 obtained by 
carrying out direct lamination of the metal on a polyimide film by sputtering process. 
[Claim 6]The polyimide / the metal layered product according to claim 3 obtained by 
carrying out direct lamination of the metal on a polyimide film with wet plating. 
[Claim 7]The polyimide / metal layered product which is the polyimide / the metal layered 
product according to any one of claims 1 to 6, and is obtained by laminating different metal 
from this metal after carrying out direct lamination of the metal on a polyimide film. 
[Claim 8]The polyimide / metal layered product which is the polyimide / the metal layered 
product according to any one of claims 1 to 7, and is obtained by laminating a polyimide 
film and a metal layer via adhesives. 

[Claim 9]The polyimide / the metal layered product according to claim 8, wherein adhesives 
are epoxy adhesive. 
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[Claim 10]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are nylon system adhesives. 

[Claim 11]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are acrylic adhesives. 

[Claim 12]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are imide system adhesives. 

[Claim 13]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are epoxy, nylon, an acrylic, and mixed stock adhesives of two or more kinds of 
ingredients chosen from imide. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the suitable polyimide film for polyimide / 
metal layered product, and it excellent in the adhesive property. The retention of the 
adhesive strength after being exposed to the environment of an elevated temperature or 
high-humidity/temperature in detail in addition to the adhesive property in a normal state is 
high, for example, is related with the manufacturing method of the polyimide film which 
functions good also in the environment of an elevated temperature or high- 
humidity/temperature, and the polyimide / metal layered product using it. 
[0002] 

[Description of the Prior Art] In recent years, it comes to be used under which hotter and 
highly humid severe environment, and polyimide / metal layered product, and a flexible 
printed wiring board provided with the characteristic of bearing such environment are 
strongly called for as the miniaturization of an electric appliance and advanced features 
progress and the use of a flexible printed wiring board is expanded. A flexible printed wiring 
board carries out direct lamination of the metal, such as a polyimide film and copper, by 
methods, such as vacuum evaporation and plating, or laminates metal layers, such as a 
polyimide film and copper foil, via adhesives, Polyimide / metal layered product is produced 
and it is obtained by etching and patterning a metaled portion. Therefore, it has been 
required that hot and highly humid environment, such as the mechanical property, electrical 
property, etc., should be borne also about a polyimide film. 

[0003]Especially, it is especially strong to bear such environment and the adhesive property 
of the polyimide film is searched for. 

[0004]Various ****** are tried about the adhesive improvement of the polyimide film until 
now. 

[0005]For example, the art of improving an adhesive property is indicated by the patent No. 
1948445 by adding the organic compound of a titanium system to a polyimide film. 
[0006]The polyimide in which the surface adhesive strength by which the coat was carried 
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out to JP,06-073209,A with the metal salt which consists of Sn, Cu, Zn, Fe, Co, Mn, or Pd 

has been improved is indicated. 

[0007] 

[Problem(s) to be Solved by the lnvention]However, in the art indicated by the patent No. 
1948445, since a titanium atom existed also in that a film colors remarkably and the inside 
of a film at high concentration, there was a problem of the brittleness of a film falling. 
[0008]The art indicated by JP,06-073209,A, A modification effect is shallow, since it is 
weak, a surface treatment layer is removed by processing aiming at the surface washing of 
a film, and an adhesion improvement effect is lost, or, this invention persons with the 
problem that the adhesive strength retention in an environmental test-proof is not enough 
etc., The above-mentioned conventional problem was solved, and as a result of repeating 
research wholeheartedly that the flexible printed wiring board using the polyimide / metal 
layered product, and this using the polyimide film excellent in the high resistance to 
environment, its manufacturing method, and this should be provided, it resulted in this 
invention. 
[0009] 

[Means for Solving the Problem]the polyimide / metal layered product concerning this 
invention -- partial - hardening and/or a polyamide acid film dried selectively ~ water or 
solution -- immersion — or, They are a polyimide film which applied water or solution to 
hardening and/or a polyamide acid film dried selectively selectively, and converted an amic 
acid into polyimide after that, and the polyimide / metal layered product which laminates a 
metal layer. 

[0010]The polyimide / metal layered product concerning this invention may be not less than 
60% before adhesive strength of a polyimide film in the 1-mm pattern width after being 
exposed to environment of 121 **100%RH for 96 hours, and a metal layer being exposed. 
[001 1]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film. 
[0012]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film with a 
vacuum deposition method. 

[0013]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film by sputtering 
process. 

[0014]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film with wet 
plating. 

[0015]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by laminating different metal from this metal, after carrying out direct 
lamination of the metal on a polyimide film. 

[0016]ln one operation pair mode, the polyimide / metal layered product concerning this 
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invention are obtained by laminating a polyimide film and a metal layer via adhesives. 
[0017]Said adhesives are epoxy adhesive, nylon system adhesives, acrylic adhesives, 
imide system adhesives, or these mixed stock adhesives preferably. 
[0018] 

[Embodiment of the lnvention]The polyimide / metal layered product of this invention have 
the characteristic excellent in the resistance to environment. They are polyimide / metal 
layered product with high reliability with in detail few falls of adhesive strength after being 
exposed to the high-humidity/temperature environment. 

[001 9] Hereafter, the embodiment of the manufacturing method of the polyimide film 
concerning this invention, a polyimide film, polyimide / metal layered product is described 
concretely. 

[0020]First, a polyimide film concerning this invention and a manufacturing method for the 
same are explained. 

[0021]Hardening or the polyamide acid film dried selectively can be manufactured in 
accordance with a publicly known method, if the point used in this invention of explaining in 
detail below selectively is removed. That is, a polyamide acid solution is cast and applied to 
a base material, and it is obtained by hardening chemically or thermally.Hardening 
chemically preferably is preferred from a viewpoint of the toughness of a film, breaking 
strength, and productivity. 

[0022]Fundamentally, the polyamide acid which is a precursor of the polyimide used for this 
invention can apply all publicly known polyamide acid. 

[0023]The polyamide acid used for this invention is usually manufactured by polymerizing 
under the controlled temperature conditions in the polyamide acid organic solvent solution 
which made dissolve a substantial equimolecular amount into an organic solvent, and was 
obtained in at least one sort of aromatic acid dianhydride, and at least one sort of diamine, 
these polyamide acid solutions — usually -- 5 - 50wt% of concentration — desirable - 10 - 
30wt% of concentration -- a charge is adjusted so that it may become 15 - 25wt% of 
concentration more preferably. 

[0024]Although obtained by polyimide imide-izing polyamide acid, either the heat cure 
method and the chemicals cure method are used for imide-ization. The heat cure method is 
a method of advancing an imide-ized reaction only with heating without making a drying 
ring closure agent etc. acting. The chemicals cure method is a method of making the 
chemical conversion agent represented by acid anhydrides, such as an acetic anhydride, 
and the catalyst represented by tertiary amines, such as an isoquinoline, beta-picoline, and 
pyridine, acting on a polyamide acid organic solvent solution. The heat cure method may be 
used together by the chemicals cure method. The reaction condition of imide-izing may be 
changed by selection of the kind of polyamide acid, the thickness of a film, the heat cure 
method, and/or the chemicals cure method, etc. 

[0025]On the partial target obtained by said heat cure method or the chemicals cure 
method, to hardening, the polyamide acid film dried selectively, or a polyimide film. The 
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polyimide film used for the polyimide / metal layered product of this invention is 
manufactured by converting polyamide acid into polyimide, after removing the excessive 
drop which remains in a film surface after water or solution is applied or immersed, and 
drying this film. 

[0026]lt is used in the meaning that a part of amide bond included in an early polyamide 
acid solution has imide-ized, saying the term "harden selectively" in this specification, or 
"dry selectively", or a part of volatile matter content contained in an early polyamide acid 
solution is carrying out evaporation desiccation. It differs from the term used for the purpose 
of hardening or being selectively dry to the whole film surface. 
[0027]Here, the material used for the polyamide acid constituent which is a polyimide 
precursor is explained. 

[0028]The suitable acid anhydride for the use in this polyimide, Pyromellitic dianhydride, 
2,3,6,7-naphthalene tetracarboxylic dianhydride, 3,3',4,4'-biphenyl tetracarboxylic 
dianhydride, 1 ,2,5,6-naphthalene tetracarboxylic dianhydride, 2,2 , ,3,3 , -biphenyl 
tetracarboxylic dianhydride, 3,3',4,4'-benzophenone tetracarboxylic dianhydride, 2,2-bis 
(3,4-dicarboxyphenyl)propane dianhydride, 3,4,9, 10-perylene tetracarboxylic dianhydride, 
bis(3,4-dicarboxyphenyl)propane dianhydride, 1 ,1-bis(2,3-dicarboxyphenyl) 
ethanedianhydride, 1 ,1-bis(3,4-dicarboxyphenyl)ethanedianhydride, Bis(2,3- 
dicarboxyphenyl)methanedianhydride, bis(3,4-dicarboxyphenyl)ethanedianhydride, Oxydi 
phthalic acid dianhydride, bis(3,4-dicarboxyphenyl)sulfone dianhydride, p-phenylenescrew 
(trimellitic acid monoester acid anhydride), an ethylene screw (trimellitic acid monoester 
acid anhydride), The mixture of independent or arbitrary rates can use these preferably 
including bisphenol A screws (trimellitic acid monoester acid anhydride) and those 
prototypes. 

[0029]ln the polyimide precursor polyamide acid constituent used in this invention, the most 
suitable acid dianhydride among these Pyromellitic dianhydride, It is 3,3\4,4'- 
benzophenone tetracarboxylic dianhydride, 3,3\4,4 f -biphenyl tetracarboxylic dianhydride, 
and p-phenylenescrew (trimellitic acid monoester acid anhydride), and the mixture of 
independent or arbitrary rates can use these preferably. 

[0030]The suitable diamine which can be used in the polyimide precursor polyamide acid 
constituent concerning this invention, 4,4 ! -diaminodiphenylpropane, 4,4- 
diaminodiphenylmethane, A - dichlorobenzidine, and benzidine, 3, and 3 '4, 4'-diamino 
diphenyl sulfide, 3,3'-diaminodiphenyl sulfone, 4,4-diaminodiphenyl sulfone, 4,4'- 
diaminodiphenyl ether, S^'-diaminodiphenyl ether, 3,4'-diaminodiphenyl ether, 1,5- 
diaminonaphthalene, 4,4 , -diaminodiphenyl diethylsilane, a 4,4 , -diaminodiphenylsilane, 4,4'- 
diamino diphenylethyl phosphine oxide, 4,4 , -diaminodiphenyl N-methylamine, 4,4'- 
diaminodiphenyl The mixture of independent or arbitrary rates can use these preferably 
including N-phenylamine, 1,4-diaminobenzene (p-phenylene diamine), 1,3- 
diaminobenzene, 1,2-diaminobenzene, and those prototypes. In these diamine, 4,4- 
diaminodiphenyl ether and especially p-phenylene diamine are preferred, and 100:0 to 
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0:100 and the mixture preferably mixed at a rate of 100:0 to 10:90 can use these preferably 
by a mole ratio. 

[0031]The desirable solvent for compounding polyamide acid, It is an amide system 
solvent, i.e., N.N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone, etc., 
and it is preferred to use the mixture of independent or arbitrary rates for N.N- 
dimethylformamide or N,N-dimethylacetamide. 

[0032]The chemical conversion agent added to the polyamide acid constituent concerning 
this invention when performing imide-ization by the chemicals cure method, For example, 
an aliphatic acid anhydride, an aromatic acid anhydride, and N,N' - Dialkyl carbodiimide, 
Low-grade aliphatic halide and halogenation low-grade aliphatic halide, a halogenation 
lower-fatty-acid anhydride, an aryl phosphonic acid dihalogen ghost, a thionyl halogenide, 
or these two or more sorts of mixtures are mentioned. Among those, aliphatic series 
anhydrides, such as an acetic anhydride, a propionic anhydride, and anhydrous butyric 
acid, or two or more sorts of those mixtures can use preferably. As a quantity of a chemical 
conversion agent, it can use by one 1 .2 to 5.0 times the rate of this still more preferably 1 .0 
to 8.0 times by a mole ratio to 1 mol of amic acid of polyamic acid varnish. When there is 
too little quantity of a chemical conversion agent, there is a tendency for an imidization ratio 
to become smaller than the suitable range, and if too large, decomposition will advance in 
the process in which hardening and/or the polyamide acid film dried selectively are formed 
selectively, and it will become difficult to reveal a target mechanical physical property. 
[0033]ln order to perform imide-ization effectively, it is preferred to use a catalyst for a 
chemical conversion agent simultaneously. As a catalyst, an aliphatic series tertiary amine, 
an aromatic tertiary amine, a heterocyclic tertiary amine, etc. are used. Among those, what 
is chosen from a heterocyclic tertiary amine can use preferably especially. Specifically, 
quinoline, an isoquinoline, beta-picoline, pyridine, etc. are used preferably. As a quantity of 
a catalyst, it can use by one 0.3 to 1 .5 times the rate of this still more preferably 0.2 to 2.0 
times by a mole ratio to 1 mol of amic acid of polyamic acid varnish. When too small, there 
is a tendency which becomes smaller than the range with a preferred imidization ratio, if too 
large, hardening will become quick, and casting on a base material becomes difficult. 
[0034]Although this invention applies or immerses water or solution in hardening, the 
polyamide acid film dried selectively, or a polyimide film selectively, Although the compound 
in particular contained in solution is not limited as the solution, Ammonia, such as an 
ammonia solution and a hydrazine hydrate, sodium hydroxide, A potassium hydrate, 
calcium hydroxide, lithium hydroxide, magnesium hydroxide, Aluminium hydroxide, nickel 
hydroxide, cobalt hydroxide, sodium carbonate, Potassium carbonate, potassium sodium 
carbonate, calcium carbonate, magnesium carbonate, Barium carbonate, sodium 
bicarbonate, potassium bicarbonate, sodium acetate, Metal salt, such as potassium 
acetate, and dimethylamine, diethylamine, trimethylamine, Organic compounds, such as 
triethylamine, tributylamine, a triphenylamine, dibenzylamine, a piperazine, pyrazine, 
piperidine, pyridine, picoline, quinoline, an isoquinoline, and a bipyridine, may be preferred, 
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and two or more sorts of these mixtures may be sufficient as them. 
[0035]Although the concentration of solution may use the thing of which concentration, 
concentration is 0 to 10% of the weight of a range preferably zero to 20% of the weight. 
When the solution whose concentration is too strong is used, there is a possibility that it 
may be generated by the sludge on a film and the appearance of the polyimide film 
obtained may be spoiled. 

[0036]This invention is explained still more concretely. 

[0037]Hardening, the polyamide acid film (henceforth a gel film) dried selectively, or a 
polyimide film can be selectively manufactured by a publicly known method fundamentally. 
Namely, by casting or applying a polyamide acid solution on base materials, such as a 
glass plate, an endless stainless steel belt, and a stainless steel drum, and imide-izing it 
thermally, Or a chemical conversion agent and a catalyst are mixed in a polyamide acid 
solution at low temperature, The solvent in a polyamide acid solution dries by carrying out 
the cast of this polyamide acid solution to film state, and heating it on a base material, 
succeedingly, the gel film of polyamide acid is obtained, and a polyimide film is obtained by 
imide-izing this still more nearly thermally or chemically. When performing the above- 
mentioned operation under existence of a chemical conversion agent and a catalyst, it is 
difficult for the polyamide acid of a basis and the polyimide which this imide-ized to exist 
simultaneously in a gel film actually, and to obtain the gel film of only a polyamide acid 
ingredient. As mentioned above, in this specification, the state of such a gel film is called 
the state where "hardening selectively" or "drying selectively" were carried out. 
[0038]a gel film being in the interim phase of hardening to polyimide from polyamide acid, 
and having free-standing — a volatile-matter-content content — 5 to 500% of range - 10 to 
80% is in 20 to 50% of range 5 to 100% preferably. If it is preferred to use desiccation and 
the imide-ized polyimide film and it separates from the gel film of this range, it will be hard 
to reveal a predetermined effect. 

[0039]A volatile-matter-content content is computed from the following formula 1. 
(A-B) x100/B .... The inside A and B of the formula 1 formula 1 expresses the following. 
A: Weight B of a gel film : weight after heating a gel film for 20 minutes at 450 ** [0040]the 
imidization ratio of the gel film measured using an infrared absorption spectrometry method 
- not less than 50% of range — not less than 85% is in not less than 90% of range not less 
than 80% preferably. This range is preferred for the imidization ratio of a gel film, and if it 
separates, a predetermined effect cannot reveal it easily. 

[0041 ]An imidization ratio is computed from the following formula 2 based on the 

measurement result of an infrared absorption spectrometry method. 

(C/D) x100/(E/F) .... The inside C, D, and E of the formula 2 formula 2 and F express the 

following. 

-1 

C: absorption peak height D: of 1370-cm of a gel film — absorption peak height E: of 
1500-cm" 1 of a gel film - absorption peak height F: of 1370-cm" 1 of a polyimide film -- the 
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absorption peak height of 1500-cm of a polyimide film [0042]Although the publicly known 
method which a person skilled in the art can use can be used for the method of applying 
water or solution to a gel film, For example, the coating method using gravure coating, a 
spray coat, a knife coating machine, etc. is available, and a photogravure coating machine 
can use preferably especially from control and the homogeneous viewpoint of coverage. As 

coverage, more than 1g[/m ] 2 is preferred, and more than 5/m 2 is still more preferred. If 
there is less coverage than this range, it will become difficult to control strength reduction. 
[0043]When immersed in water or solution, there is no restriction in particular and a general 
dip coating method can use. It is carried out by specifically dipping a gel film in the tub 
which put in the above-mentioned solution in batch continuously. About immersion time, 1 
seconds or more are preferred. If immersion time is too short, it will become difficult to 
control strength reduction. 

[0044]Since adding the process of removing the excessive drop of a film surface after water 
or solution is applied or immersed in a gel film can obtain the polyimide film which excelled 
[ film surface ] in uniform appearance, it is preferred, a liquid diaphragm according 
[ removal of a drop ] to a nip roll, an air knife, and a doctor blade — wiping off and sucking 
up — etc. « a publicly known method is available and a nip roll may be preferably used from 
the viewpoints of the appearance of a film, liquid end nature, workability, etc. 
[0045]The end of the gel film which applied or immersed water or solution is fixed, and the 
contraction at the time of hardening is avoided, it dries, and water, a residual solvent, a 
residual conversion agent, and a catalyst are removed, and polyamide acid is thoroughly 
converted into polyimide, and the polyimide film by the manufacturing method of this 
invention is obtained. It is preferred to be 500-600 ** in temperature preferably, and to heat 
for 1 5 to 400 seconds at the temperature of 450-620 **, eventually, at this time. If time is 
long and/or it is higher than this temperature, the heat deterioration of a film will happen 
and a problem will arise. Conversely, a predetermined effect will not be revealed, if time is 
short and/or it is lower than this temperature. 

[0046]The polyimide film obtained by the above-mentioned various methods, Plasticizers 
and antioxidants, such as inorganic matter or a filler of an organic matter, and an 
organophosphorus compound, may be added by a publicly known method, and publicly 
known physical surface treatment, such as corona discharge treatment and plasma 
discharge processing, and chemical cleaning, such as priming, are performed, and the still 
better characteristic can be given. 

[0047]Next, the polyimide / metal layered product concerning this invention are explained. 
The polyimide / metal layered product concerning this invention laminate a metal layer on 
both sides or one side of a polyimide film. By all the methods of a person's skilled in the art 
common knowledge, although the manufacturing method of this polyimide / metal layered 
product is possible, For example, this layered product carries out direct lamination of the 
metal to the polyimide film manufactured by said method by methods, such as a vacuum 
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deposition method, sputtering process, the ion plating method, and plating. Under the 
present circumstances, or it laminates two or more kinds of metal one by one, it is also 
possible to mix two or more kinds of metal, and to laminate as an alloy. When laminating 
two or more kinds of metal one by one, the metal in particular of the foundation layer which 
carries out direct lamination to a polyimide film is not limited, but. Nickel, chromium, cobalt, 
palladium, molybdenum, tungsten, titanium, zirconiums, those alloys, and those 
compounds are nickel, a nickel alloy and a nickel compound, chromium, a chromium alloy, 
and a chromium compound desirable still more preferably. What formed one or more sorts of 
metal chosen from these groups as a foundation layer, and laminated the copper layer on 
this foundation layer further is preferred. 

[0048]Although the thickness in particular of a metal layer is not specified, the thickness of 
the range whose thickness of a metal layer is 3-50 micrometers is a 3-35-micrometer range 
desirable still more preferably. A thickness of 10-100000 A formed of a vacuum deposition 
method, the ion plating method, or sputtering process although the formation method in 
particular of the metal layer was not specified, either, It is preferably preferred 50-100000 
A-thick to form a metal layer with plating on the 100-50000-A metal layer of thickness still 
more preferably at the target thickness. 

[0049]Washing processing, heat-treatment, electric treatment, etc. may be pretreated, and 
it may be more desirable not to do the polyimide film surface for the purpose, such as 
cleaning, physical refining, and chemical modification, before forming a foundation layer. 
[0050]Or it is producible in laminating a polyimide film and a metal layer via adhesives, 
such as an epoxy system, a nylon system, acrylic, and an imide system. Under the present 
circumstances, surface treatments, such as coupling agent spreading, may be performed to 
the adhesion side of a metal layer. Two or more kinds of adhesives may be mixed and 
used. 

[0051]Publicly known methods, such as a heat lamination and heat pressing, can be used 
for the method of laminating a polyimide film and a metal layer via adhesives. Adhesives 
are thoroughly stiffened with heating if needed. 

[0052]Although the thickness of a polyimide film used for the polyimide / metal layered 
product concerning this invention can choose suitable thickness according to a use, it is 
specifically 5-50 micrometers more preferably 5-125 micrometers 5-300 micrometers. 
[0053]the not less than 50% maintenance before the adhesive strength in the 1-mm pattern 
width after the resistance to environment is exposed to the environment of 121 **100%RH 
for 96 hours exposing the polyimide / metal layered product concerning this invention - 
desirable - not less than 60% maintenance — it holds not less than 75% still more 
preferably, the not less than 50% maintenance before the adhesive strength in the 1-mm 
pattern width after being exposed at 150 ** for 200 hours being exposed - desirable - not 
less than 60% maintenance — it holds not less than 75% still more preferably. 
[0054]Next, the flexible printed wiring board concerning this invention is explained. A 
flexible printed wiring board is obtained by etching the metal part of the above-mentioned 
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polyimide / metal layered product by the wet type or a dry-type method, and patterning a 
predetermined circuit. 

[0055]A predetermined element is mounted after patterning and a protective film is 

laminated on a metal layer if needed. Or protection resin is applied. 

[0056]By using the polyimide / metal layered product concerning this invention, in severe 

environment, such as an elevated temperature and high humidity, it is durable and reliable 

polyimide / metal layered product can be obtained. 

[0057] 

[Example]although an example is given to below and the effect of this invention is explained 
concretely, this invention is not limited to the following examples, and the person skilled in 
the art can perform various change, correction, and change, without deviating from the 
range of this invention. According to JIS and C-6481, the peel estimated the adhesive 
strength of the flexible printed wiring board in an example 90 degrees by copper pattern 1 
mm in width. 

[0058](Comparative example 1) By a mole ratio, mix the conversion agent which becomes 
17% of the weight of the DMF solution 90g of the polyamide acid compounded at a rate of 
4/3/1 from the acetic anhydride 17g and 2g of isoquinolines, and pyromellitic dianhydride / 
4,4'-diaminodiphenyl ether / p-phenylene diamine is stirred, Flow casting spreading was 
carried out at 700 micrometers in thickness on aluminum foil after defoaming by centrifugal 
separation. Defoaming was performed from stirring, cooling at 0 *\ 110 ** of layered 
products of this aluminum foil and a polyamide acid solution were heated for 4 minutes, and 
the gel film which has free-standing was obtained. The residual volatile matter content of 
this gel film was 60 % of the weight, and the imidization ratio was 80%. This gel film was 
removed from aluminum foil, and it fixed to the frame. This gel film was heated for 1 minute 
each at 300 **, 400 **, and 500 **, and the 50-micrometer-thick polyimide film was 
manufactured. 

[0059]one side of this polyimide film — the vacuum evaporator (Japanese vacuum company 
make.) of an electron beam heating method 2000-A-thick copper was vapor-deposited 
using EBH-6, and also by sulfuric acid electrolytic copper plating (cathode-current-density 2 

A/dm , plating time 40 minutes), without using adhesives, copper was directly formed on 
the polyimide film and two-layer copper clad laminate was produced. According to JIS C- 
6481, the peel estimated copper after exposing this two-layer copper clad laminate to the 
environment of 121 **100%RH for 96 hours, and after neglecting it at 150 ** for 200 hours, 
and the adhesive strength of the polyimide film 90 degrees by copper pattern 1 mm in 
width. 

[0060]using nylon epoxy adhesive for this polyimide film — electrolytic copper foil (the Mitsui 
Mining and Smelting Co., Ltd. make.) It pasted together to trade name 3ECVLP and 35 
micrometers in thickness, three-layer copper clad laminate was produced, and the adhesive 
strength after being exposed to the environment of 121 **100%RH for 96 hours, and after 
neglecting it at 150 ** for 200 hours was measured by the peel 90 degrees at copper 
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pattern 1 mm in width according to JIS C-6481. 

[0061 ]The result of these measurement is shown in Table 1. 

[0062](Example 1) After the gel film obtained by the same method as the comparative 
example 1 was immersed in water for 20 seconds and the nip roll removed the excessive 
drop, it heated on the same conditions as the comparative example 1 , and the polyimide 
film was manufactured. The obtained polyimide film was the same tone as the comparative 
example 1. The copper clad laminate of two-layer and three layers was produced by the 
same method as the comparative example 1 using this polyimide film. 
[0063]By the method same about these as the comparative example 1 , the result of having 
measured the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 1. 

[0064](Example 2) After applying 2% of the weight of calcium hydroxide solution to the gel 
film obtained by the same method as the comparative example 1 so that excessive liquid 
may not adhere to a film by a spray coat method, to it, it heated on the same conditions as 
the comparative example 1, and the polyimide film was manufactured to it. The obtained 
polyimide film was the same tone as the comparative example 1 . The copper clad laminate 
of two-layer and three layers was produced by the same method as the comparative 
example 1 using this polyimide film. 

[0065]By the method same about these as the comparative example 1 , the result of having 
measured the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 1. 

[0066](Example 3) After the gel film obtained by the same method as the comparative 
example 1 was immersed in 5% of the weight of triethylamine solution and the nip roll 
removed the excessive drop, it heated on the same conditions as the comparative example 
1, and the polyimide film was manufactured. The obtained polyimide film was the same 
tone as the comparative example 1. The copper clad laminate of two-layer and three layers 
was produced by the same method as the comparative example 1 using this polyimide film. 

[0067]By the method same about these as the comparative example 1, the result of having 
measured the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 1. 
[0068] 
[Table 1] 
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[0069](Comparative example 2) 3, 3, 4, 17% of the weight of the DM Ac solution of the 
polyamide acid which compounded 4'-biphenyl tetracarboxylic dianhydride / p- 
phenylenescrew (trimellitic acid monoester acid anhydride) / p-phenylene diamine / 4,4'- 
diaminodiphenyl ether at a rate of 4/5/7/2 by the mole ratio. It used, and flow casting 
spreading was carried out at 700 micrometers in thickness on aluminum foil without mixing 
a conversion agent to this. 1 10 ** of layered products of this aluminum foil and a polyamide 
acid solution were heated for 10 minutes, and the gel film which has free-standing was 
obtained. The residual volatile matter content of this gel film was 70 % of the weight, and 
the imidization ratio was 60%. This gel film was removed from aluminum foil, and it fixed to 
the frame. This gel film was heated for 1 minute each at 300 **, 400 **, and 500 **, and the 
50-micrometer-thick polyimide film was manufactured. 

[0070]one side of this polyimide film — the vacuum evaporator (Japanese vacuum company 
make.) of an electron beam heating method 100-A-thick nickel is vapor-deposited using 
EBH-6, 1000-A-thick copper was vapor-deposited on the nickel layer, and also by sulfuric 

acid electrolytic copper plating (cathode-current-density 2 A/dm 2 , plating time 40 minutes), 
without using adhesives, copper was directly formed on the polyimide film and two-layer 
copper clad laminate was produced. According to JISC-6481, the peel estimated copper 
after exposing this two-layer copper clad laminate to the environment of 121 **100%RH for 
96 hours, and after neglecting it at 150 ** for 200 hours, and the adhesive strength of the 
polyimide film 90 degrees by copper pattern 1 mm in width. 

[0071]using nylon epoxy adhesive for this polyimide film - electrolytic copper foil (the Mitsui 
Mining and Smelting Co., Ltd. make.) It pasted together to trade name 3ECVLP and 35 
micrometers in thickness, three-layer copper clad laminate was produced, and the adhesive 
strength after being exposed to the environment of 121 **100%RH for 96 hours, and after 
neglecting it at 150 ** for 200 hours was measured by the peel 90 degrees at copper 
pattern 1 mm in width according to JIS C-6481. 
[0072]The result of these measurement is shown in Table 2. 

[0073](Examples 4-6) Except using the gel film obtained by the same method as the 
comparative example 2, copper clad laminate is produced for the polyimide film produced 
by the same method as Examples 1-3 by the same method as the comparative example 2, 
and the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 2 by the same method as the comparative example 3. 
[0074] 
[Table 2] 
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[0075](Comparative example 3) Copper clad laminate is produced by the same method as 
the comparative example 2 except compounding pyromellitic dianhydride / p- 
phenylenescrew (trimellitic acid monoester acid anhydride) / p-phenylene diamine / 4,4'- 
diaminodiphenyl ether at a rate of 5/5/4/6 by a mole ratio, The adhesive strength of the 
copper clad laminate of two-layer and three layers is shown in Table 3. 
[0076](Examples 7-9) Except using the gel film obtained by the same method as the 
comparative example 3, copper clad laminate is produced for the polyimide film produced 
by the same method as Examples 1-3 by the same method as the comparative example 2, 
and the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 3 by the same method as the comparative example 2. . 
[0077] 
[Table 3] 
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[0078] 

[Effect of the lnvention]As explained above, adhesive strength is excellent after the 
polyimide / metal layered product, and the flexible printed wiring board of this invention are 
exposed to a resistance to environment, especially a high-humidity/temperature 
environment. According to this, the profitableness that the polyimide / metal layered 
product, and the flexible printed wiring board suitable as an electric appliance circuit which 
operate without spoiling a function also under the environment where high- 
humidity/temperature is severe can be provided is given. 



[Translation done.] 
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<C> WPr / Thomson ■ 

AH - 2003*535711 f51J 
. AP - JP200L01G579Q 20010531 

PR - JP20010165790 20010531 

TI - Polyimide/mctal laminate for flexible printed wiring boards, consists 
of polyimide film formed by lamer sin? polyamic aoid film in water or 
aqueous solution And converting polysmia said to polyimide, and natal 
layer 

Iff - FOXjrZKZHS METAL LAtGtXZATR FUBXXBXig PRXBT KERB BOARD CONSIST FILM 

PORKHJO XWERSfl POLYAMTDEACXD ACID WATER AQUEOUS SOLtJTICW CObVERT LAfZR 
HI - AKABQRX Rj YABUTA X 
PA - (XAHF ) KANEXA CORP 

PS - JF2Q0235S923 A 20021210 DW2 00351 

PD - 2002-12-10 

XC - B32B13/08; B32B7/12 

XCAX- B32B15/08; B32B15/0BBJ B32B7/12 

*CCX- B32B15/08; B32B7/12 

- A14 A28 AS1 603 

- P73 

AB - NOVELTY • 

Polyimide /metal laminate consist* o£ polyimide film laminated witb a 
metal layer. The polyimide film la formed by immersing dry or 
partially h a r d en ed polyamio acid film in water or agueoos solution, 
and converting polyamic aoid to polyimide. 

For flexible printed wiring boards in electric- equipment circuits. 

- ADVAHTA43B t 

The polyimida/metal laminate has excellent bonding strength, adhesion, 
and retains hand strength after exposure to high temperature and 
highly humid c ondi tion a. The polydaida/matal laminate enables to form 
printed wiring boards which can operate without any fluctuation ondar 
high temperature and nigh humid conditions. 

- POLYMERS I 

Preferred Properties; The polyimide film has bending strength of €0% 
or more after formation of a pattern of width 1 mm and exposing for 96 
hours at 121Cdsg]C and relative humidity of 100%. 

- OROAVXC CHBMXBTRT s 

Preferred Process » The metal is directly laminated on polyimi.de film 
by vacuum spraying, spattering or wet plating; or the polyiaida film 
and the metal layer are laminated through epoxy group adhesive, nylon 
group adhesive, acrylic group adhesive and/or imide group adhesive 
agent. A metal different from the laminated metal, is directly 
laminated on the polyimido film. 

- EJCAMPLK S 

Acetic anhydride (17 g), isoguinoline (2 g), and 17 weight* dimethyl 
furan solution of polyamic acid (90 g), were mixed with pyromellitic 
dianhydrlae/4 , 4 ' -d i arrri n o diphenyl ethar/p-pnanylene diamine in molar 
ratio of 4/3/1. The resulting solution was degassed, centrifuge* and 
applied to a thickness of 700 an m on an aluminum foil. The laminate 
of aluminum foil and polyamic acid solution was heated at 110 [dag] C 
for 4 minutes. A self- supported gel film containing 60 weight* of 
volatile matter, and having 80* imidatloa, was obtained. The gel film 
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(54) POLYIM IDE/METAL LAMINATE AND POLYIMIDE FILM SUITABLE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyimide/metal laminate and a flexible printed 
wiring board suitable as an electric machinery circuit operated without damaging function 
even under a high temperature and high humidity environment. 

SOLUTION: A partially cured and/or partially dried polyamic acid film is immersed in water 
or an aqueous solution or coated with water or the aqueous solution and, thereafter, a 
polyamic acid is converted to a polyimide to obtain a polyimide film. This polyimide film 
and a metal layer are laminated to obtain the polyimide/metal laminate. The adhesive 
strength of the polyimide film and the metal layer per a pattern width of 1 mm after 
exposed to a 121°C/100% RH environment for 96 hr is not less than 60% as compared 
with that before exposure. 
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* NOTICES * 

JPO and fNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A polyimide film which applied to water or solution hardening and/or a polyamide 
acid film dried selectively, applied water or solution to immersion or this polyamide acid film 
selectively, and converted an amic acid into polyimide after that, and the polyimide / metal 
layered product which laminates a metal layer. 

[Claim 2]The polyimide / the metal layered product according to claim 1 being not less than 
60% before adhesive strength of a polyimide film in the 1-mm pattern width after being 
exposed to environment of 121 **100%RH for 96 hours, and a metal layer being exposed. 
[Claim 3]partial - hardening and/or a polyamide acid film dried selectively - water or 
solution - immersion -- or, The polyimide / the metal layered product according to claim 1 
or 2 obtained by applying water or solution to this polyamide acid film, converting an amic 
acid into polyimide after that, and carrying out direct lamination of the metal on a polyimide 
film, and nothing and this polyimide film. 

[Claim 4]The polyimide / the metal layered product according to claim 3 obtained by 
carrying out direct lamination of the metal on a polyimide film with a vacuum deposition 
method. 

[Claim 5]The polyimide / the metal layered product according to claim 3 obtained by 
carrying out direct lamination of the metal on a polyimide film by sputtering process. 
[Claim 6]The polyimide / the metal layered product according to claim 3 obtained by 
carrying out direct lamination of the metal on a polyimide film with wet plating. 
[Claim 7]The polyimide / metal layered product which is the polyimide / the metal layered 
product according to any one of claims 1 to 6, and is obtained by laminating different metal 
from this metal after carrying out direct lamination of the metal on a polyimide film. 
[Claim 8]The polyimide / metal layered product which is the polyimide / the metal layered 
product according to any one of claims 1 to 7, and is obtained by laminating a polyimide 
film and a metal layer via adhesives. 

[Claim 9]The polyimide / the metal layered product according to claim 8, wherein adhesives 
are epoxy adhesive. 
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[Claim 10]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are nylon system adhesives. 

[Claim 1 1]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are acrylic adhesives. 

[Claim 12]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are imide system adhesives. 

[Claim 13]The polyimide / the metal layered product according to claim 8, wherein 
adhesives are epoxy, nylon, an acrylic, and mixed stock adhesives of two or more kinds of 
ingredients chosen from imide. 



[Translation done.] 
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* NOTICES * 

JPO and LNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the suitable polyimide film for polyimide / 
metal layered product, and it excellent in the adhesive property. The retention of the 
adhesive strength after being exposed to the environment of an elevated temperature or 
high-humidity/temperature in detail in addition to the adhesive property in a normal state is 
high, for example, is related with the manufacturing method of the polyimide film which 
functions good also in the environment of an elevated temperature or high- 
humidity/temperature, and the polyimide / metal layered product using it. 
[0002] 

[Description of the Prior Art]ln recent years, it comes to be used under which hotter and 
highly humid severe environment, and polyimide / metal layered product, and a flexible 
printed wiring board provided with the characteristic of bearing such environment are 
strongly called for as the miniaturization of an electric appliance and advanced features 
progress and the use of a flexible printed wiring board is expanded. A flexible printed wiring 
board carries out direct lamination of the metal, such as a polyimide film and copper, by 
methods, such as vacuum evaporation and plating, or laminates metal layers, such as a 
polyimide film and copper foil, via adhesives, Polyimide / metal layered product is produced 
and it is obtained by etching and patterning a metaled portion. Therefore, it has been 
required that hot and highly humid environment, such as the mechanical property, electrical 
property, etc., should be borne also about a polyimide film. 

[0003]Especially, it is especially strong to bear such environment and the adhesive property 
of the polyimide film is searched for. 

[0004]Various ****** are tried about the adhesive improvement of the polyimide film until 
now. 

[0005]For example, the art of improving an adhesive property is indicated by the patent No. 
1948445 by adding the organic compound of a titanium system to a polyimide film. 
[0006]The polyimide in which the surface adhesive strength by which the coat was carried 
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out to JP.06-073209.A with the metal salt which consists of Sn, Cu, Zn, Fe, Co, Mn, or Pd 

has been improved is indicated. 

[0007] 

[Problem(s) to be Solved by the lnvention]However, in the art indicated by the patent No. 
1948445, since a titanium atom existed also in that a film colors remarkably and the inside 
of a film at high concentration, there was a problem of the brittleness of a film falling. 
[0008]The art indicated by JP,06-073209,A, A modification effect is shallow, since it is 
weak, a surface treatment layer is removed by processing aiming at the surface washing of 
a film, and an adhesion improvement effect is lost, or, this invention persons with the 
problem that the adhesive strength retention in an environmental test-proof is not enough 
etc., The above-mentioned conventional problem was solved, and as a result of repeating 
research wholeheartedly that the flexible printed wiring board using the polyimide / metal 
layered product, and this using the polyimide film excellent in the high resistance to 
environment, its manufacturing method, and this should be provided, it resulted in this 
invention. 
[0009] 

[Means for Solving the Problemjthe polyimide / metal layered product concerning this 
invention - partial - hardening and/or a polyamide acid film dried selectively -- water or 
solution - immersion - or, They are a polyimide film which applied water or solution to 
hardening and/or a polyamide acid film dried selectively selectively, and converted an amic 
acid into polyimide after that, and the polyimide / metal layered product which laminates a 
metal layer. 

[0010]The polyimide / metal layered product concerning this invention may be not less than 
60% before adhesive strength of a polyimide film in the 1-mm pattern width after being 
exposed to environment of 121 **100%RH for 96 hours, and a metal layer being exposed. 
[001 1]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film. 
[0012]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film with a 
vacuum deposition method. 

[0013]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film by sputtering 
process. 

[0014]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by carrying out direct lamination of the metal on a polyimide film with wet 
plating. 

[0015]ln one embodiment, the polyimide / metal layered product concerning this invention 
are obtained by laminating different metal from this metal, after carrying out direct 
lamination of the metal on a polyimide film. 

[0016]ln one operation pair mode, the polyimide / metal layered product concerning this 
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invention are obtained by laminating a polyimide film and a metal layer via adhesives. 
[0017]Said adhesives are epoxy adhesive, nylon system adhesives, acrylic adhesives, 
imide system adhesives, or these mixed stock adhesives preferably. 
[0018] 

[Embodiment of the lnvention]The polyimide / metal layered product of this invention have 
the characteristic excellent in the resistance to environment. They are polyimide / metal 
layered product with high reliability with in detail few falls of adhesive strength after being 
exposed to the high-humidity/temperature environment. 

[001 9] Hereafter, the embodiment of the manufacturing method of the polyimide film 
concerning this invention, a polyimide film, polyimide / metal layered product is described 
concretely. 

[0020]First, a polyimide film concerning this invention and a manufacturing method for the 
same are explained. 

[0021]Hardening or the polyamide acid film dried selectively can be manufactured in 
accordance with a publicly known method, if the point used in this invention of explaining in 
detail below selectively is removed. That is, a polyamide acid solution is cast and applied to 
a base material, and it is obtained by hardening chemically or thermally.Hardening 
chemically preferably is preferred from a viewpoint of the toughness of a film, breaking 
strength, and productivity. 

[0022]Fundamentally, the polyamide acid which is a precursor of the polyimide used for this 
invention can apply all publicly known polyamide acid. 

[0023]The polyamide acid used for this invention is usually manufactured by polymerizing 
under the controlled temperature conditions in the polyamide acid organic solvent solution 
which made dissolve a substantial equimolecular amount into an organic solvent, and was 
obtained in at least one sort of aromatic acid dianhydride, and at least one sort of diamine, 
these polyamide acid solutions -- usually - 5 - 50wt% of concentration - desirable - 10 - 
30wt% of concentration a charge is adjusted so that it may become 15 - 25wt% of 
concentration more preferably. 

[0024]Although obtained by polyimide imide-izing polyamide acid, either the heat cure 
method and the chemicals cure method are used for imide-ization. The heat cure method is 
a method of advancing an imide-ized reaction only with heating without making a drying 
ring closure agent etc. acting. The chemicals cure method is a method of making the 
chemical conversion agent represented by acid anhydrides, such as an acetic anhydride, 
and the catalyst represented by tertiary amines, such as an isoquinoline, beta-picoline, and 
pyridine, acting on a polyamide acid organic solvent solution. The heat cure method may be 
used together by the chemicals cure method. The reaction condition of imide-izing may be 
changed by selection of the kind of polyamide acid, the thickness of a film, the heat cure 
method, and/or the chemicals cure method, etc. 

[0025]On the partial target obtained by said heat cure method or the chemicals cure 
method, to hardening, the polyamide acid film dried selectively, or a polyimide film. The 
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polyimide film used for the polyimide / metal layered product of this invention is 
manufactured by converting polyamide acid into polyimide, after removing the excessive 
drop which remains in a film surface after water or solution is applied or immersed, and 
drying this film. 

[0026]lt is used in the meaning that a part of amide bond included in an early polyamide 
acid solution has imide-ized, saying the term "harden selectively" in this specification, or 
"dry selectively", or a part of volatile matter content contained in an early polyamide acid 
solution is carrying out evaporation desiccation. It differs from the term used for the purpose 
of hardening or being selectively dry to the whole film surface. 
[0027]Here, the material used for the polyamide acid constituent which is a polyimide 
precursor is explained. 

[0028]The suitable acid anhydride for the use in this polyimide, Pyromellitic dianhydride, 
2,3,6,7-naphthalene tetracarboxylic dianhydride, 3,3',4,4'-biphenyl tetracarboxylic 
dianhydride, 1,2,5,6-naphthalene tetracarboxylic dianhydride, 2,2 , ,3,3'-biphenyl 
tetracarboxylic dianhydride, 3,3',4,4'-benzophenone tetracarboxylic dianhydride, 2,2-bis 
(3,4-dicarboxyphenyl)propane dianhydride, 3,4,9,1 0-perylene tetracarboxylic dianhydride, 
bis(3,4-dicarboxyphenyl)propane dianhydride, 1,1-bis(2,3-dicarboxyphenyl) 
ethanedianhydride, 1 ,1-bis(3,4-dicarboxyphenyl)ethanedianhydride, Bis(2,3- 
dicarboxyphenyl)methanedianhydride, bis(3,4-dicarboxyphenyl)ethanedianhydride, Oxydi 
phthalic acid dianhydride, bis(3,4-dicarboxyphenyl)sulfone dianhydride, p-phenylenescrew 
(trimellitic acid monoester acid anhydride), an ethylene screw (trimellitic acid monoester 
acid anhydride), The mixture of independent or arbitrary rates can use these preferably 
including bisphenol A screws (trimellitic acid monoester acid anhydride) and those 
prototypes. 

[0029]ln the polyimide precursor polyamide acid constituent used in this invention, the most 
suitable acid dianhydride among these Pyromellitic dianhydride, It is 3,3\4,4'- 
benzophenone tetracarboxylic dianhydride, 3,3*,4,4'-biphenyl tetracarboxylic dianhydride, 
and p-phenylenescrew (trimellitic acid monoester acid anhydride), and the mixture of 
independent or arbitrary rates can use these preferably. 

[0030]The suitable diamine which can be used in the polyimide precursor polyamide acid 
constituent concerning this invention, 4,4*-diaminodiphenylpropane, 4,4'- 
diaminodiphenylmethane, A - dichlorobenzidine, and benzidine, 3, and 3 '4, 4'-diamino 
diphenyl sulfide, 3,3'-diaminodiphenyl sulfone, 4,4 , -diaminodiphenyl sulfone, 4,4'- 
diaminodiphenyl ether, 3,3-diaminodiphenyl ether, 3,4*-diaminodiphenyl ether, 1,5- 
diaminonaphthalene, 4,4'-diaminodiphenyl diethylsilane, a 4,4 , -diaminodiphenylsilane, 4,4'- 
diamino diphenylethyl phosphine oxide, 4,4'-diaminodiphenyl N-methylamine, 4,4'- 
diaminodiphenyl The mixture of independent or arbitrary rates can use these preferably 
including N-phenylamine, 1,4-diaminobenzene (p-phenylene diamine), 1,3- 
diaminobenzene, 1,2-diaminobenzene, and those prototypes. In these diamine, 4,4'- 
diaminodiphenyl ether and especially p-phenylene diamine are preferred, and 100:0 to 

http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 8/1/2008 



JP,20()2-355923,A [DETAILED DESCRIPTION] 



Page 5 of 12 



0:100 and the mixture preferably mixed at a rate of 100:0 to 10:90 can use these preferably 
by a mole ratio. 

[0031 ]The desirable solvent for compounding polyamide acid, It is an amide system 
solvent, i.e., N.N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone, etc., 
and it is preferred to use the mixture of independent or arbitrary rates for N.N- 
dimethylformamide or N,N-dimethylacetamide. 

[0032]The chemical conversion agent added to the polyamide acid constituent concerning 
this invention when performing imide-ization by the chemicals cure method, For example, 
an aliphatic acid anhydride, an aromatic acid anhydride, and N,N' - Dialkyl carbodiimide, 
Low-grade aliphatic halide and halogenation low-grade aliphatic halide, a halogenation 
lower-fatty-acid anhydride, an aryl phosphonic acid dihalogen ghost, a thionyl halogenide, 
or these two or more sorts of mixtures are mentioned. Among those, aliphatic series 
anhydrides, such as an acetic anhydride, a propionic anhydride, and anhydrous butyric 
acid, or two or more sorts of those mixtures can use preferably. As a quantity of a chemical 
conversion agent, it can use by one 1.2 to 5.0 times the rate of this still more preferably 1.0 
to 8.0 times by a mole ratio to 1 mol of amic acid of polyamic acid varnish. When there is 
too little quantity of a chemical conversion agent, there is a tendency for an imidization ratio 
to become smaller than the suitable range, and if too large, decomposition will advance in 
the process in which hardening and/or the polyamide acid film dried selectively are formed 
selectively, and it will become difficult to reveal a target mechanical physical property. 
[0033] In order to perform imide-ization effectively, it is preferred to use a catalyst for a 
chemical conversion agent simultaneously. As a catalyst, an aliphatic series tertiary amine, 
an aromatic tertiary amine, a heterocyclic tertiary amine, etc. are used. Among those, what 
is chosen from a heterocyclic tertiary amine can use preferably especially. Specifically, 
quinoline, an isoquinoline, beta-picoline, pyridine, etc. are used preferably. As a quantity of 
a catalyst, it can use by one 0.3 to 1 .5 times the rate of this still more preferably 0.2 to 2.0 
times by a mole ratio to 1 mol of amic acid of polyamic acid varnish. When too small, there 
is a tendency which becomes smaller than the range with a preferred imidization ratio, if too 
large, hardening will become quick, and casting on a base material becomes difficult. 
[0034]Although this invention applies or immerses water or solution in hardening, the 
polyamide acid film dried selectively, or a polyimide film selectively, Although the compound 
in particular contained in solution is not limited as the solution, Ammonia, such as an 
ammonia solution and a hydrazine hydrate, sodium hydroxide, A potassium hydrate, 
calcium hydroxide, lithium hydroxide, magnesium hydroxide, Aluminium hydroxide, nickel 
hydroxide, cobalt hydroxide, sodium carbonate, Potassium carbonate, potassium sodium 
carbonate, calcium carbonate, magnesium carbonate, Barium carbonate, sodium 
bicarbonate, potassium bicarbonate, sodium acetate, Metal salt, such as potassium 
acetate, and dimethylamine, diethylamine, trimethylamine, Organic compounds, such as 
triethylamine, tributylamine, a triphenylamine, dibenzylamine, a piperazine, pyrazine, 
piperidine, pyridine, picoline, quinoline, an isoquinoline, and a bipyridine, may be preferred, 
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and two or more sorts of these mixtures may be sufficient as them. 
[0035]Although the concentration of solution may use the thing of which concentration, 
concentration is 0 to 10% of the weight of a range preferably zero to 20% of the weight. 
When the solution whose concentration is too strong is used, there is a possibility that it 
may be generated by the sludge on a film and the appearance of the polyimide film 
obtained may be spoiled. 

[0036]This invention is explained still more concretely. 

[0037]Hardening, the polyamide acid film (henceforth a gel film) dried selectively, or a 
polyimide film can be selectively manufactured by a publicly known method fundamentally. 
Namely, by casting or applying a polyamide acid solution on base materials, such as a 
glass plate, an endless stainless steel belt, and a stainless steel drum, and imide-izing it 
thermally, Or a chemical conversion agent and a catalyst are mixed in a polyamide acid 
solution at low temperature, The solvent in a polyamide acid solution dries by carrying out 
the cast of this polyamide acid solution to film state, and heating it on a base material, 
succeedingly, the gel film of polyamide acid is obtained, and a polyimide film is obtained by 
imide-izing this still more nearly thermally or chemically. When performing the above- 
mentioned operation under existence of a chemical conversion agent and a catalyst, it is 
difficult for the polyamide acid of a basis and the polyimide which this imide-ized to exist 
simultaneously in a gel film actually, and to obtain the gel film of only a polyamide acid 
ingredient. As mentioned above, in this specification, the state of such a gel film is called 
the state where "hardening selectively" or "drying selectively" were carried out. 
[0038]a gel film being in the interim phase of hardening to polyimide from polyamide acid, 
and having free-standing - a volatile-matter-content content - 5 to 500% of range -- 10 to 
80% is in 20 to 50% of range 5 to 100% preferably. If it is preferred to use desiccation and 
the imide-ized polyimide film and it separates from the gel film of this range, it will be hard 
to reveal a predetermined effect. 

[0039]A volatile-matter-content content is computed from the following formula 1. 
(A-B) x100/B .... The inside A and B of the formula 1 formula 1 expresses the following. 
A: Weight B of a gel film : weight after heating a gel film for 20 minutes at 450 ** [0040]the 
imidization ratio of the gel film measured using an infrared absorption spectrometry method 
-- not less than 50% of range - not less than 85% is in not less than 90% of range not less 
than 80% preferably. This range is preferred for the imidization ratio of a gel film, and if it 
separates, a predetermined effect cannot reveal it easily. 

[0041 ]An imidization ratio is computed from the following formula 2 based on the 

measurement result of an infrared absorption spectrometry method. 

(C/D) x100/(E/F) .... The inside C, D, and E of the formula 2 formula 2 and F express the 

following. 

C: absorption peak height D: of 1370-cm" 1 of a gel film - absorption peak height E: of 
1500-cm" 1 of a gel film - absorption peak height F: of 1370-cm" 1 of a polyimide film - the 
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absorption peak height of 1500-cm of a polyimide film [0042]Although the publicly known 
method which a person skilled in the art can use can be used for the method of applying 
water or solution to a gel film, For example, the coating method using gravure coating, a 
spray coat, a knife coating machine, etc. is available, and a photogravure coating machine 
can use preferably especially from control and the homogeneous viewpoint of coverage. As 
coverage, more than 1g[/m ] 2 is preferred, and more than 5/m 2 is still more preferred. If 
there is less coverage than this range, it will become difficult to control strength reduction. 
[0043]When immersed in water or solution, there is no restriction in particular and a general 
dip coating method can use. It is carried out by specifically dipping a gel film in the tub 
which put in the above-mentioned solution in batch continuously. About immersion time, 1 
seconds or more are preferred. If immersion time is too short, it will become difficult to 
control strength reduction. 

[0044]Since adding the process of removing the excessive drop of a film surface after water 
or solution is applied or immersed in a gel film can obtain the polyimide film which excelled 
[ film surface ] in uniform appearance, it is preferred, a liquid diaphragm according 
[ removal of a drop ] to a nip roll, an air knife, and a doctor blade - wiping off and sucking 
up -- etc. - a publicly known method is available and a nip roll may be preferably used from 
the viewpoints of the appearance of a film, liquid end nature, workability, etc. 
[0045]The end of the gel film which applied or immersed water or solution is fixed, and the 
contraction at the time of hardening is avoided, it dries, and water, a residual solvent, a 
residual conversion agent, and a catalyst are removed, and polyamide acid is thoroughly 
converted into polyimide, and the polyimide film by the manufacturing method of this 
invention is obtained. It is preferred to be 500-600 ** in temperature preferably, and to heat 
for 15 to 400 seconds at the temperature of 450-620 **, eventually, at this time. If time is 
long and/or it is higher than this temperature, the heat deterioration of a film will happen 
and a problem will arise. Conversely, a predetermined effect will not be revealed, if time is 
short and/or it is lower than this temperature. 

[0046]The polyimide film obtained by the above-mentioned various methods, Plasticizers 
and antioxidants, such as inorganic matter or a filler of an organic matter, and an 
organophosphorus compound, may be added by a publicly known method, and publicly 
known physical surface treatment, such as corona discharge treatment and plasma 
discharge processing, and chemical cleaning, such as priming, are performed, and the still 
better characteristic can be given. 

[0047]Next, the polyimide / metal layered product concerning this invention are explained. 
The polyimide / metal layered product concerning this invention laminate a metal layer on 
both sides or one side of a polyimide film. By all the methods of a person's skilled in the art 
common knowledge, although the manufacturing method of this polyimide / metal layered 
product is possible, For example, this layered product carries out direct lamination of the 
metal to the polyimide film manufactured by said method by methods, such as a vacuum 
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deposition method, sputtering process, the ion plating method, and plating. Under the 
present circumstances, or it laminates two or more kinds of metal one by one, it is also 
possible to mix two or more kinds of metal, and to laminate as an alloy. When laminating 
two or more kinds of metal one by one, the metal in particular of the foundation layer which 
carries out direct lamination to a polyimide film is not limited, but. Nickel, chromium, cobalt, 
palladium, molybdenum, tungsten, titanium, zirconiums, those alloys, and those 
compounds are nickel, a nickel alloy and a nickel compound, chromium, a chromium alloy, 
and a chromium compound desirable still more preferably. What formed one or more sorts of 
metal chosen from these groups as a foundation layer, and laminated the copper layer on 
this foundation layer further is preferred. 

[0048]Although the thickness in particular of a metal layer is not specified, the thickness of 
the range whose thickness of a metal layer is 3-50 micrometers is a 3-35-micrometer range 
desirable still more preferably. A thickness of 10-100000 A formed of a vacuum deposition 
method, the ion plating method, or sputtering process although the formation method in 
particular of the metal layer was not specified, either, It is preferably preferred 50-100000 
A-thick to form a metal layer with plating on the 100-50000-A metal layer of thickness still 
more preferably at the target thickness. 

[0049]Washing processing, heat-treatment, electric treatment, etc. may be pretreated, and 
it may be more desirable not to do the polyimide film surface for the purpose, such as 
cleaning, physical refining, and chemical modification, before forming a foundation layer. 
[0050]Or it is producible in laminating a polyimide film and a metal layer via adhesives, 
such as an epoxy system, a nylon system, acrylic, and an imide system. Under the present 
circumstances, surface treatments, such as coupling agent spreading, may be performed to 
the adhesion side of a metal layer. Two or more kinds of adhesives may be mixed and 
used. 

[0051]Publicly known methods, such as a heat lamination and heat pressing, can be used 
for the method of laminating a polyimide film and a metal layer via adhesives. Adhesives 
are thoroughly stiffened with heating if needed. 

[0052]Although the thickness of a polyimide film used for the polyimide / metal layered 
product concerning this invention can choose suitable thickness according to a use, it is 
specifically 5-50 micrometers more preferably 5-125 micrometers 5-300 micrometers. 
[0053]the not less than 50% maintenance before the adhesive strength in the 1-mm pattern 
width after the resistance to environment is exposed to the environment of 121 **100%RH 
for 96 hours exposing the polyimide / metal layered product concerning this invention - 
desirable -- not less than 60% maintenance -- it holds not less than 75% still more 
preferably, the not less than 50% maintenance before the adhesive strength in the 1-mm 
pattern width after being exposed at 150 ** for 200 hours being exposed - desirable - not 
less than 60% maintenance - it holds not less than 75% still more preferably. 
[0054]Next, the flexible printed wiring board concerning this invention is explained. A 
flexible printed wiring board is obtained by etching the metal part of the above-mentioned 
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polyimide / metal layered product by the wet type or a dry-type method, and patterning a 
predetermined circuit. 

[0055]A predetermined element is mounted after patterning and a protective film is 

laminated on a metal layer if needed. Or protection resin is applied. 

[0056]By using the polyimide / metal layered product concerning this invention, in severe 

environment, such as an elevated temperature and high humidity, it is durable and reliable 

polyimide / metal layered product can be obtained. 

[0057] 

[Example]although an example is given to below and the effect of this invention is explained 
concretely, this invention is not limited to the following examples, and the person skilled in 
the art can perform various change, correction, and change, without deviating from the 
range of this invention. According to JIS and C-6481, the peel estimated the adhesive 
strength of the flexible printed wiring board in an example 90 degrees by copper pattern 1 
mm in width. 

[0058](Comparative example 1) By a mole ratio, mix the conversion agent which becomes 
17% of the weight of the DMF solution 90g of the polyamide acid compounded at a rate of 
4/3/1 from the acetic anhydride 17g and 2g of isoquinolines, and pyromellitic dianhydride / 
4,4'-diaminodiphenyl ether / p-phenylene diamine is stirred, Flow casting spreading was 
carried out at 700 micrometers in thickness on aluminum foil after defoaming by centrifugal 
separation. Defoaming was performed from stirring, cooling at 0 **. 1 10 ** of layered 
products of this aluminum foil and a polyamide acid solution were heated for 4 minutes, and 
the gel film which has free-standing was obtained. The residual volatile matter content of 
this gel film was 60 % of the weight, and the imidization ratio was 80%. This gel film was 
removed from aluminum foil, and it fixed to the frame. This gel film was heated for 1 minute 
each at 300 **, 400 **, and 500 **, and the 50-micrometer-thick polyimide film was 
manufactured. 

[0059]one side of this polyimide film - the vacuum evaporator (Japanese vacuum company 
make.) of an electron beam heating method 2000-A-thick copper was vapor-deposited 
using EBH-6, and also by sulfuric acid electrolytic copper plating (cathode-current-density 2 
A/dm , plating time 40 minutes), without using adhesives, copper was directly formed on 
the polyimide film and two-layer copper clad laminate was produced. According to JIS C- 
6481, the peel estimated copper after exposing this two-layer copper clad laminate to the 
environment of 121 **100%RH for 96 hours, and after neglecting it at 150 ** for 200 hours, 
and the adhesive strength of the polyimide film 90 degrees by copper pattern 1 mm in 
width. 

[0060]using nylon epoxy adhesive for this polyimide film -- electrolytic copper foil (the Mitsui 
Mining and Smelting Co., Ltd. make.) It pasted together to trade name 3ECVLP and 35 
micrometers in thickness, three-layer copper clad laminate was produced, and the adhesive 
strength after being exposed to the environment of 121 **100%RH for 96 hours, and after 
neglecting it at 150 ** for 200 hours was measured by the peel 90 degrees at copper 
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pattern 1 mm in width according to JIS C-6481. 

[0061]The result of these measurement is shown in Table 1. 

[0062](Example 1) After the gel film obtained by the same method as the comparative 
example 1 was immersed in water for 20 seconds and the nip roll removed the excessive 
drop, it heated on the same conditions as the comparative example 1 , and the polyimide 
film was manufactured. The obtained polyimide film was the same tone as the comparative 
example 1 . The copper clad laminate of two-layer and three layers was produced by the 
same method as the comparative example 1 using this polyimide film. 
[0063]By the method same about these as the comparative example 1 , the result of having 
measured the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 1 . 

[0064](Example 2) After applying 2% of the weight of calcium hydroxide solution to the gel 
film obtained by the same method as the comparative example 1 so that excessive liquid 
may not adhere to a film by a spray coat method, to it, it heated on the same conditions as 
the comparative example 1 , and the polyimide film was manufactured to it. The obtained 
polyimide film was the same tone as the comparative example 1 . The copper clad laminate 
of two-layer and three layers was produced by the same method as the comparative 
example 1 using this polyimide film. 

[0065]By the method same about these as the comparative example 1, the result of having 
measured the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 1 . 

[0066](Example 3) After the gel film obtained by the same method as the comparative 
example 1 was immersed in 5% of the weight of triethylamine solution and the nip roll 
removed the excessive drop, it heated on the same conditions as the comparative example 
1, and the polyimide film was manufactured. The obtained polyimide film was the same 
tone as the comparative example 1 . The copper clad laminate of two-layer and three layers 
was produced by the same method as the comparative example 1 using this polyimide film. 

[0067]By the method same about these as the comparative example 1 , the result of having 
measured the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 1. 
[0068] 
[Table 1] 
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[0069](Comparative example 2) 3, 3, 4, 1 7% of the weight of the DM Ac solution of the 
polyamide acid which compounded 4'-biphenyl tetracarboxylic dianhydride / p- 
phenylenescrew (trimellitic acid monoester acid anhydride) / p-phenylene diamine / 4,4'- 
diaminodiphenyl ether at a rate of 4/5/7/2 by the mole ratio. It used, and flow casting 
spreading was carried out at 700 micrometers in thickness on aluminum foil without mixing 
a conversion agent to this. 1 1 0 ** of layered products of this aluminum foil and a polyamide 
acid solution were heated for 10 minutes, and the gel film which has free-standing was 
obtained. The residual volatile matter content of this gel film was 70 % of the weight, and 
the imidization ratio was 60%. This gel film was removed from aluminum foil, and it fixed to 
the frame. This gel film was heated for 1 minute each at 300 **, 400 **, and 500 **, and the 
50-micrometer-thick polyimide film was manufactured. 

[0070]one side of this polyimide film - the vacuum evaporator (Japanese vacuum company 
make.) of an electron beam heating method 100-A-thick nickel is vapor-deposited using 
EBH-6, 1000-A-thick copper was vapor-deposited on the nickel layer, and also by sulfuric 
acid electrolytic copper plating (cathode-current-density 2 A/dm 2 , plating time 40 minutes), 
without using adhesives, copper was directly formed on the polyimide film and two-layer 
copper clad laminate was produced. According to JISC-6481 , the peel estimated copper 
after exposing this two-layer copper clad laminate to the environment of 121 **100%RH for 
96 hours, and after neglecting it at 150 ** for 200 hours, and the adhesive strength of the 
polyimide film 90 degrees by copper pattern 1 mm in width. 

[0071]using nylon epoxy adhesive for this polyimide film - electrolytic copper foil (the Mitsui 
Mining and Smelting Co., Ltd. make.) It pasted together to trade name 3ECVLP and 35 
micrometers in thickness, three-layer copper clad laminate was produced, and the adhesive 
strength after being exposed to the environment of 121 **100%RH for 96 hours, and after 
neglecting it at 1 50 ** for 200 hours was measured by the peel 90 degrees at copper 
pattern 1 mm in width according to JIS C-6481. 
[0072]The result of these measurement is shown in Table 2. 

[0073](Examples 4-6) Except using the gel film obtained by the same method as the 
comparative example 2, copper clad laminate is produced for the polyimide film produced 
by the same method as Examples 1-3 by the same method as the comparative example 2 
and the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 2 by the same method as the comparative example 3 
[0074] 

[Table 2] 
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[0075](Comparative example 3) Copper clad laminate is produced by the same method as 
the comparative example 2 except compounding pyromellitic dianhydride / p- 
phenylenescrew (trimellitic acid monoester acid anhydride) / p-phenylene diamine / 4,4- 
diaminodiphenyl ether at a rate of 5/5/4/6 by a mole ratio, The adhesive strength of the 
copper clad laminate of two-layer and three layers is shown in Table 3. 
[0076](Examples 7-9) Except using the gel film obtained by the same method as the 
comparative example 3, copper clad laminate is produced for the polyimide film produced 
by the same method as Examples 1-3 by the same method as the comparative example 2, 
and the adhesive strength of the copper clad laminate of two-layer and three layers is 
shown in Table 3 by the same method as the comparative example 2. . 
[0077] 
[Table 3] 
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[0078] 

[Effect of the lnvention]As explained above, adhesive strength is excellent after the 
polyimide / metal layered product, and the flexible printed wiring board of this invention are 
exposed to a resistance to environment, especially a high-humidity/temperature 
environment. According to this, the profitableness that the polyimide / metal layered 
product, and the flexible printed wiring board suitable as an electric appliance circuit which 
operate without spoiling a function also under the environment where high- 
humidity/temperature is severe can be provided is given. 



[Translation done.] 
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[0034] *mi&iMmK.mit$iitttMMfiKim 

**lfc*U75 K»7Y7l/ASfctt^Uf5 F7-f7l/A 

*i/>*\ 7ytx77K ^Y^VyiY.Wam^y^- 

7SW\ 7j<^fk7-hU7A, zkHfb*'J">A, 7i<Kfk* 
7U->7A, 7k^fkU77A, 7j<^kv^t/7A, zkft 
fk77U3x7A, *ttfb-*y^r;k Tk&fkra/VU ft 
K-f h'J7A. ftSt*'J7A, ft^A'J7A±I^'J7 
A, ft^*;l/->7A, ii77"*y7A, »^iJ7 
A, h USA, ftSE7k^*U7A, ftK-^-h 

•J 7 A, BKA U ^A55<D&JRlSJf>, ->V77l/7 3>, 
•>*XW;>, h U^77l/73>, h';x^;l/7 = 

h U 7771/7 3 >, hU7xx;l/7 5>, yXyy 
71/73X e^-7-7>, e^->->^ bT-^u^x tfUv? 

enu> % +7ux -ry+yvx eeu ->*>f 
[0035] ik®%i<n>mi&\zE<Dmm.<D$>(Ditm^T$> 



(5) 

7 

«fc m&tf o~2o mm%, l < & o ~ i on 

[0 0 3 7] S|5^J{Cl.ieftS/cf±g|5^fC^$n^^ 
K/t7-c;UA ClUTy;l/7^ ;l/Ai:v-5) $fc(± 
F7- 1 ';UA«, ifflttti^O^Tfiit 

x>Kl/XXr>UX^I/h, X-r>b7.F7Afti?<D 10 

tc «t -a t, $ fcttft^wfiftwatf «ttt*fia-p* u 7 

5 FS?jg$4HC£g3-U §ltM^TCl©^'J75 F&jg 
ri££3£ttf*±{C7 Y ^AftfC*-* * h Lto^-f-S CtT 

7 -r ;UA#f# ?>n, c n££ 5 fc&fcjfcslc^tift^Wfc 
Y5 KftT Siltlci^'J'l'? F7i-;UAA^#P,n 

# U 7 5 K»fiK^O*<oy;l/7 -i" ;bA£t#£> C £ {±$1 L 

[0 0 3 8] y;U7i';I/Att, 4"°'J75 KKfrStfy-i' 
5 F^^fb^ffllSPglCifc?), ge£&tt£WU « 
fS^SHi 5-5 0 0 %£0IBH, ff^L<tt5~100 
%, «J:»)iff3:L<ttl 0-8 0%, lfe»$L<(i20 
~5 0%<Dg5B£&3 o C£DigH©^b7i';Ui*^^ 
&tf-fS FfbLfctfy-f 5 K^w/bAfcffl^Scfcj&W 30 

[0 0 3 9] ft*, flWSteattTiES i A^sm^n 

So 

(A-B) x 1 00/B ••••Si 

A, BfifcTFO 
A : y;l/7 -C ;l/A<DMS 

B : ^";l/7f;l/A^4 5 OtT'2 0#ffflAn5!&Lfcl£<£>S 

m 

[0040] mnimytftffim*m^TWMi<tizvi]s 40 

7 ■< >ia<d^ 5 Kft*(± 5 0 %u±(Dmm, & s l < u 

8 0%W±, <t»)»*L<f±8 5%JW±> «&ff£L< 
(±9 0%W±<D$EHlc£.5o y^-tvkA©^ Ffk^P 

[0 0 4 1] ft*, -f = F{b*tt*fl«!R7fc#*Ti£fiD8J 

(C/D) xi 00/ (E/F) • • • -32 
32* 

C D, E, F SWT© feO^gto 50 



'5) WJf] 2 0 0 2-3 5 5 9 2 3 

8 

C : J f)\s7 4)lL.<D\37Qca > <Dii5HKtT-^^,"J 
D : y;l/7-f;!/A©1500cra"' cQij&lRt:-^;* 
E : ^'Ji'~ F7^/UA<0 1370cm"' ©g&l|Xt?-*ia£ 
F : stfO-fS 500cm"' GOMXtf— ^j*f£ 

[0 0 4 2] **fctt*jS«t*W"r 

•t *) fe '>ft V > i: 3SiefiT*»Wr 5Ct«i5:5 0 

[0043] *gfctt*$ttic£a('r««&tt, 

ftttWfcfi, ±i2jSiK*Anfcfllk:y;l/7 -f ;UA* 

* S i: BUtfflTFfcflifcJf 3 c t tfmm t ft So 
[0 0 4 4] y;b7^;bAK*$fctt7j<»tt*&ft, x 

20 ua» Lfc»7 frkmsvttitmmito&t&jM 

JtbUTLZc tt>\ 7^;l/Ag®{cA7«Dftv^^n 
/c^ , J-<5 F7-C C *«ai*S (DT?»$ L 

-T7, F^^-7b-F, "Sl/^OftifcD^ 

'14, fHltt*Oft«J:»), -7 7n-M^L<ffl^ 

[0 0 4 5] TkSfett^Sa^^^rcttSMLfcy;!/ 

10 L, 7k, 8#ls{b#JRtf8[«*|ifc£U 
T# 'J 7 5 K»*^K jj« y -r 5 KCHSffc t T, *5gH^ 
©«3S^rj*fc:«J:S4?y^5 K7-c;UA*^5n5„ CCD 
^, «»Wt4 5 0~6 2 OTCOiBST, »SL<ti5 

0 0~6 0 or©saT, 1 5~4 oofWra3»"r«fl!>jy 

i:, 7^;l/Ac0^fbA^iH)P ( gffijbt4i;-5 o iSfcco 
iSfi «t *) ffi v DV $ tt«n«t)i^ i: m^co^S A^I8 

[0 0 4 6] ±IB«^CDytST'ff SnStfy-f* F7^ 

wai y >f k^wonj»w *iwfci»±M*sain l t t j: 
^awsfsiaa-^, 7 p 7-rv-fflii^©fk^waffi*[is 

[0 0 4 7] ^fc, *»!Blc««sI«y-r5 K/^ffWI 
^y^5 F7^;l/A(DSffiS/cii^-ffilc^Sg 



9 

v * u > ?m L -T+>yi/-f^y^r£, * -y + Htfjo 
r^fefc LTKiwr s c fc t,nf(i-e*a. 2 w.«iw±(o 

M*«Tfl!*W&I3SMi»K:lfiS*nfc^#, x 7 t 

-7/Uax7A, f-neo*ft. 
tf*ti60fb^**«WSL<, L< fix -j/^ 10 

A#&. ^nAft^ftjTfeSo CtiSOfllfrsaHWLfc 

[oo4 8] ftjMfoflusdttwtjwesnftv^ &s 

jf<DJf&#3~5 0 pin0)IGH0Jlfttfff£L<. 35 
{Cfff L < It 3 ~ 3 5 n mVmV3o&o ife®McOff^fiic77 

4 >7&$rcltXA>y * 'j y^iaOMJtlf; 1 0 
-10 0 0 0 0 K<DMfr<D. L < » 5 0 ~ 1 0 0 0 20 
OOAOff*©, ££tC#£L<fi 1 0 0-50 000 

[0 0 4 9] TtmZ&m?5ffilc^ 

So 

[0 0 5 0] tfvHttfy-f* K7-c;I/Ai:£Jg/f£, x 
tf*>^ •fl'D^, 7*y/l/&, -fS K^fcifOS 30 

[00 5 1] »»ffl*^LT#U-C5 K7f;!/A^^Ji 

[0 0 5 2] K/&KJJWf*fc 
ffifflr*. Jp'J-rSK^^/I/AOKJPtt, ffliifc^CT 40 
JffWft»S*aHRL«IM5tf, *{*Wlctt5~3 0 0 jt 
m, »$L<(i5~l 2 5/im, iD^LOi, 5~ 
50/i 

[00 5 3] *«WtA^«jK'J 
Bftfi, *-©i»B|f]Sltt;&<, 1 2 1 °C 1 0 0 % R H<DJI^ 

t 9 6mmmmLtcik<D 1 m/<*— :/ig-e©8f*3sg# 

»Bfl&© 5 0 %U±{%m, L < tt 6 0 %W±£J& 
* L < tt 7 5 %JM±«#T* 0 Sfc, 1 5 0 °C 

T-2 0 OWil!Lft^<0 1 ■/^-^f?o8f3|S 

5 0 %0±m. 0$L<«6O %«±« 50 



tfUH 2 0 0 2-3 5 5 9 2 3 
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tt, Z 6 K W£ L < 7 5 % W±ft5tW §„ 

[0 0 5 4] tolw\cfrfr%7\s*~>-7 y 

vmkmz-o^Tmm% Q 7 U4^>7;u7y > hfis^a 

«I4 . tJE©# U-<5 K/^HWft<D&Eiaisft«B£ 

>yf set -efts na 0 

[0 0 5 5] /^-x>y£Of£prr&©^-T£3£-£U « 
10 [0 0 5 6] *atyJ|c*pfrS ,1? U-f5 K/£JgfiUBtt* 

[0 0 5 7] 

fc©?ttfc<, 3«S{4*»lBOKia*iaK-r*Cl:a: 

o^u+s/r^uyhEHSosaiautfcij i s , c 

20 -6 4 8 l tcSEoT^^-XHl mmT-9 0Stf-;U 

[00 5 8] (Jrb^flXI 1 ) ifa^O-yh & ~ zk^f / 
4, 4' -^75/->'7iz;H-f;b/p-7izb 
>~>"7 5 >^t;I/ltT 4/3/1 <0f J^T^ric LtcX U 
7 5 Kgf© 1 7 Ii%OD M F ®fc 9 0 g t|Sl*ff» 1 

30 i ox4»H4ottu sa$»tt**"r*y;i/7 

-f^A^fffco C©y;U7-r^A<DSff*g#£»4 6 0 

7^;PA*7;l/2IS*6«|*U 7b-At@^Lfco 
C©yn/7-f;PA*3 0 0°C, 4 0 0t, 5 0 0°CT'^ 
1 ^HiD^LTJPJ 5 0/i m<D# l> ^ 5 K7 -C Jl>l±%M 

[00 5 9] U * 5 K7 W /l/AOfrffitm^aan 

(B*KS?±S, EBH-6) * 
ffll^TS^OOO^y^'Xho— A©^*aiau M 
o (cHQMJKfl^ «y * (ttSWUffilK 2 A/dm 1 , > : y 
+«flffl 4 0^) tcj: t), «»SiJ%ffi 5ei:S<^>J/^ 
K7 Y ;UA±tS8a*Jgj5g LT 2 AffiSSWfi%f^£{ 
Lfco 1 2 1 °C 1 0 0%RH©JS 

tftc 9 6 Bf L fcft J: tf, i 5 0 °C T* 2 0 0 
fi«lLfcftOfIfc#'J'l'2 K7-c;l/A<Dg«^g^J I 
S C-6 4 8 ncSfo T^^-yifl l mm T* 9 OSlf 

[0 0 6 0] C©*U-f5F7w;I/Alc^ny.xj|« 

) B a a«3ECVLP, ff^3 5 M m) 2:St)^«3Jni 



II 

•MW®i.%ft : 'fll, I 2 I °C 1 0 0 % R HOim&lC 9 6 
l>$l.'«* LTcm^XtS. I 5 0-CT-2O0 H$fifl/Aigf L/c 
I I S C - 6 /I 8 I tcfto TfH^2- 
I ramT 9 0 ){£ tf-/l/Til|i|& Lfc 0 
[0 OK I ] Ctl6«0ffliL'<0» , iUi*4a I KjjVTo 

[0 0 6 2] C^/jffi«aj i ) JtKm i raaoflffi-pfflfc 

Co o 6 3] cn<b\c-o^xtmm 1 fcrastoaraT*, 
[0 0 6 4] (uka 2 ) itmm i kraaio^i6T?»fe 

7/1/7 -f/H^fC, 2IEffl%^7j<^ft^;b^H7A7j<^^ 
X 7 Is- =j - h fiST&tffctttf 7 /I/ Hcitm L£t/ > 

K7-r;UA««iiLfc. »Sftfcsl«y-f'5H7-r/l/*20 



(7 > ttlJH 2 0 0 2-3 5 5 9 2 3 
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[006 5 ] cnzic-D^Timm 1 fcra«o^rffi-p, 

2 W4s <fctf 3 MoMmikmomvmiitZM'iiL Lfcfc'iJli 

[00 6 6] (iKttM 3 ) JttMN l t: ratto^fffi T»fl|fc 
y;U7w- ;l/A£, 5 fflffl%(D h 'J x^-jir 5 yjkjgfcfc 

iW 1 i: ra TADj» L, si? U -T 5 K 7 ;l/i»*«Jt L 

fc„ senfctfy-fs K7*/UAttjt«wi 

1 tmmiDji&Tzm. RU3m<Dmmmm&*{mL 

[0 06 7] cnStCO^TltWJl tlBiaflO^jST, 

2 ^t5«t tf 3 m<M&wM&<DammBtzmfcLttmk 

£ig l ic^-f n 
[0 0 6 8] 
[»l] 









I2l c tl00%RH96hr 


15 0^200^ 


3i;6£#Ji 


2|CCL 


7 5 0 


5 0 0 


8 0 0 




3&CC L 


110 0 


8 0 0 


10 0 0 
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21CCL 


7 O 0 


4 5 0 


6 5 0 




3§CCL 


110 0 


7 5 0 


1 0 0 O 




2® C C L 


8 0 0 


5 5 0 


7 0 0 




3JSCCL 


12 0 0 


8 0 0 


10 0 0 


JttKftfl 


2§CCL 


5 0 0 


5 0 


10 0 




3ISCC L 


12 0 0 


10 0 


5 0 0 
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[0 0 6 9] ttmm2) 3, 3' , 4, A' -f7i 
-for- Y^ilfo^VWtZMMfa/ p-7 *-U>\?7> 

(hWJ7h^yixf;«W / P -7i- 

b>->*7 5>/4, 4' -i/T ^ S i/7 3l-;13L-t Jl 
**;Wfr? 4/5/7/2 <DflJ£"T3-dcLfc# U 7 5 F 

fg£L£^T*7;l/$?@±k:/S;£7 o 0 pm?8KSE|&ftiL 

ttfc. c oy;i/7 w ;bi>oj9WJ8^1tt 7 o M%t* 

*7/l>5tS*»&HI;a»U 7U-AC0^L/co Cfl!>y;U 
7^/l/A£3 0 0°C, 4 0 0°C, 5 0 0 1 ^KiP 
#SUTjp£ 5 0 piii<DjK'J-Y5 K7-f/UA*Si6L-fc 0 
[0 0 7 0] CO#iJY2 K7-r^A<Ofrffitf|?ilSU»n 
iS£itoH£3!SgM (B*Hffitt», EBH-6) * 



40 



3I*JHg£:{tSLrco C(D2«^?I«jiS^ 1 2 1 °C 1 
0 0 % R H ©ffl«fc 9 6 Bf fgas Lfc»43 «fc tf, 15 0 
°CT'2 0 0 B$HSJjffi[ L fe»«DSH i: * U 5 K 7 -f ;!/ AO 
&«$gfi£j ISC — 6481 t^otS'^-yi 1 
mraT 9 0 Jg t!— ;l/T*ff ffi LTCo 
[00 7 1] C©^«J^5 K7YAAEt-fD>.iji! 

o Q a ^3ECVLP, »*3 5(im) i:5i0^t3-(+3S^ 
Sligffi^ftS L, 1 2 1 °C 1 0 0 % R HCHIC 9 6 

i*iwMitfc**j:tf, i 5 o-ct-2 o ommmwLfc 

&<D8m®&%J IS C-6 4 8 1 tfie^TJ!/^- 
>te 1 mmT* 9 0S t?-;I/T« b/c 0 

[0072] cti<o<Dmm<Dmmzm2£m*. 

[00 7 3] (MM®) A ~ 6 ) tb«fi«J 2 t |^«CD73 ST' 

%t>titz7)V7 4 )\,L>izm\,^ c tummmm i ~3 

fcl^filO^Tf^SL^'JYS K7f ;U2v&, Jrb^J 
O^ffii? 2 »*s J: tf 3 ofl9«mKo»«ssis«s 2 

[0 0 7 4] 
K2] 
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ISO^OOhr 




21CCL 


7 0 0 


5 5 0 


7 0 0 ,* 




3 JSC C L 


10 0 0 


7 5 0 


9 0 0/ 




2/8CC L 


7 0 0 


5 0 0 


6 5 O-; 




31CCL 


110 0 


7 0 0 


9 o or 




2|CCL 


8 0 0 


6 0 0 


7 5 O, , 




3I8CC L 


10 0 0 


7 5 0 


9 00' 




21CC L 


4 0 0 


5 0 


15 0 




3iSC C L 


110 0 


10 0 


4 0 0 



co o 7 si at»i3) ea* u -v m-mm/p io* »&ftfcy/i/7**A*f8^*c tiwammm i 



7 x - ^X-x^^-tyUJrtT- 5/5/4/6 ^iJ^T^ 

u 2it5j:[f 3 Mnm?mm®.<Dtmmm%. 3 tc^ 

To 

[0 0 7 6] (-3lS(gfflJ 7 ~ 9 ) ttM®\ 3 i: ^Hf £D?j }£T* * 



[0 0 7 7] 
[$3] 



IN/mJ 







mm 


12lt:iOO%RH96hr 


ISOldOOhr 


3$;fi£#l7 


2®CCL 


7 0 0 


6 5 0 


7 5 0 




3|CCL 


9 O 0 


8 5 0 


10 0 0 




2|CCL 


6 5 0 


6 0 0 


6 0 0 i 




3|CC L 


8 0 0 


7 5 0 


9 5 0 




218CCL 


7 5 0 


7 0 0 


8 0 0 




3fCCL 


9 O 0 


8 0 0 


10 0 0 


tt**fcl3 


21CCL 


3 O 0 


5 0 


10 0 




3JSCCL 


9 0 0 


2 0 0 


3 0 0 



[0 0 7 8] 

mw<D®$ki utmm Lit £ ? tc, u y 5 

K/#s«»f*&t;7 b^^7;u7y y hmmmmm 



